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SI.:NTFIC'ANCK  AtlD  EXPLANATION 


An  important  I'roblem  in  the  analysis  and  prediction  of  physical  systems 
is  answorinq  the  cjuestion  "is  there  periodicity?"  when  the  measurements  of  its 
evolution  through  time  contain  a random  element.  Periodicity  refers  to  the 
regular  repetition  of  a pattern  as,  for  example,  with  the  eleven  year  cycle 
of  the  sun.  Problems  of  this  type  have  often  arisen  in  meteorology,  astronomy, 
and  other  sciences,  and  in  1929,  Sir  R.  A.  Fisher  proposed  a statistical  test 
designed  for  this  situation. 

In  this  paper,  new  statistical  procedures  are  proposed  for  this  problem 
that  represent  a generalization  of  and  an  improvement  upon  Fisher's  test. 

The  improvement  is  in  the  power  of  these  tests:  they  are  more  sensitive  to 
the  detection  of  certain  types  of  periodicity  without  sacrificing  overall 
sensitivity.  The  procedure  is  readily  applied  to  data  . Instructions  and  tables 
as  well  as  theory  and  examples  are  included  in  the  report. 


The  responsibility  for  the  wording  cind  views  expressed  in  this  descriptive 
summary  lies  with  MRC,  and  not  with  the  author  of  this  report. 


Background,  Notation,  and  Review  of  rUhpr't  Test 


Figure  4.1 

«s  illustrated  in  figure  4.?.  From  this  one  can  see,  for  exanple, 

Kepresentntlon  of  spaclnc*  between  ordered  unifom  points  probability  that  no  Y.  exceeds  g is  equal  to  the  probability 

on  the  circle,  in  the  case  n=5. 

that  n random  arcs  of  length  g completely  cover  the  circle. 


initial  threshhold  is  g • Xg,  > .183.  We  then  compute 


(generate  n randoia  arcs  of  laneth  g on  the  circle 
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Te'ole  li.5.  Level  .01  critical  values  for  for  several 

Table  I*. 2.  Level  .05  critical  vulucs  for  1'^,  for  several  values  of  ^ , ani  for  n ^ 5 throucli  ?5* 

values  of  X,  and  for  n = 26  ttirough  50. 


bution.  Computations  were  done  on  Stanford  University's  IBM  370  and  on  the 


Figure  5.1.  Estimated  power  of  as  a function  of  > under  siriple 

as  a function  of  * in  the  case  as  labelled.  Note  that  the  power  of  periodicity  of  amplitude  Rj , indicated  next  to  curve. 


be  a loss  of  power. 


values,  and  these  were  not  chosen  from  the  data! 


Anderson,  T.W.  (1971).  **7hc  Statistical  Analysis  of  Tinie  Series 
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